Resistance to daunorubicin, imatinib, or nilotinib depends on expression levels of ABCB1 and ABCG2 in human leukemia cells.
The effect of ABCB1 (P-gp, (P-glycoprotein), MDR1) and ABCG2 (BCRP1, (breast cancer resistance protein 1)) expressions on cell resistance to daunorubicin (DRN), imatinib, and nilotinib was studied in human leukemia cells. We used a set of cells derived from a parental K562 cell line, expressing various levels of ABCB1 and ABCG2, respectively. The function of ABCB1 and ABCG2 was confirmed using calcein AM and pheophorbide A accumulation assays, respectively. These assays indicated distinct differences in activities of ABCB1 and ABCG2 which corresponded to their expression levels. We observed that the resistance to DRN and imatinib was proportional to the expression level of ABCB1. Similarly, the resistance to nilotinib and imatinib was proportional to the expression level of ABCG2. Importantly, K562/DoxDR05 and K562/ABCG2-Z cells with the lowest expressions of ABCB1 and ABCG2, respectively, failed to reduce the intracellular levels of imatinib to provide a significant resistance to this drug. However, the K562/DoxDR05 and K562/ABCG2-Z cells significantly decreased the intracellular levels of DRN and nilotinib, respectively, thereby mediating significant resistances to these drugs. Only cells which expression of ABCB1 or ABCG2 exceeded a certain level exhibited a significantly decreased intracellular level of imatinib, and this effect was accompanied by a significantly increased resistance to this drug. Our results clearly indicated that resistance to anticancer drugs mediated by main ABC transporters, ABCB1 and ABCG2, strongly depends on their expressions at protein levels. Importantly, resistance for one drug might be maintained while resistance for other ones might become undetectable at low transporter expression levels.